200208465 



IO/5I868I 

DT01 Rec'dPCT/PTO J 7 DEC 2004 



O perator control element for motor vehicle components 

The invention relates to an operator control element 
for motor vehicles having a fixed base body, a handle 
which is mounted so as to be capable of rotating about 
an axis in the base body, display windows which are 
arranged radially around the axis, and an illumination 
device for illuminating at least one of the display 
windows. In addition, the invention relates to a method 
for determining the rotary position of a rotatable 
operator control element . 

An operator control element of the type described at 
the beginning is known, for example, from 
DE 101 27 211. Such operator control elements are used, 
for example, in operator control units for motor 
vehicle air-conditioning systems as rotary switches for 
setting the air distribution or as rotary 
potentiometers for predefining a temperature value. 
Display windows which characterize the set state by 
means of symbols which are provided are arranged around 
the rotatable handle. So that the symbols can be 
recognized even when operating the device at night, a 
means of illuminating the display windows or one of the 
display windows which represents the set value is 
necessary. For this purpose, light sources are used in 
the form of light-emitting diodes and lightguides. The 
light -emit ting diodes which are used to illuminate the 
symbols are actuated by a microcontroller of the 
operator control part in order to control the 
brightness of the display or switch it on/off. When the 
operator control elements are used in motor vehicles, a 
high degree of precision in the supplied state is 
required or it is necessary to perform standardization, 
for example on potentiometers - 

The object of the invention is therefore to specify an 
operator control element for motor vehicles with which 
the position of the handle, and thus the set value on 
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the control unit, can reliably and easily be 
recognized. A further object of the invention is to 
specify a reliable method for determining the rotary 
position of a rotatable operator control element. 

The aforementioned object is achieved with an operator 
control element of the generic type for motor vehicles 
in that the illumination device has a plurality of 
light sources which are arranged radially around the 
axis of the handle on the fixed base body and can be 
switched individually, a lightguide element is 
permanently connected to the handle and has a light 
input face, which is successively moved past the light 
sources when the handle rotates, and a light output 
face, which is assigned to a photosensitive element, 
and the photosensitive element is connected to an 
electronic circuit for evaluating the output signal of 
the photosensitive element, it being possible to 
determine a rotary position of the handle by 
successively switching the light sources and evaluating 
the output signal of the photosensitive element. 

The operator control element according to the invention 
thus firstly has a plurality of light sources which are 
arranged radially and preferably at the same angular 
interval from one another around the axis of the handle 
on the fixed base body of the operator control element. 
A lightguide element whose light input face is 
successively moved past the light sources when the 
handle rotates is permanently connected to the handle. 
With this configuration, light from in each case one of 
the light sources is input into the light input face of 
the lightguide element. The light which is input in 
this way is fed to a photosensitive element via the 
lightguide element. The photosensitive element is 
connected to an electronic circuit which evaluates the 
output signal of the photosensitive element. The 
electronic circuit also serves to actuate the 
individual light sources. If the individual light 
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sources are then briefly, for example only for a few 
milliseconds, switched on in succession, a 
corresponding signal is generated by means of the 
photosensitive element if the light source which is 
assigned to the current position of the handle, and 
thus of the photosensitive element, is switched on. 
This is evaluated in the electronic circuit so that the 
position of the handle, and thus the setting value, can 
be unambiguously detected. 



A method according to the invention for determining the 
rotary position of a rotatable operator control element 
in which a plurality of light sources are arranged 
radially around an axis of the operator control 
15 element, light from one of the light sources being fed 
to a photosensitive element as a function of the rotary 
position of the operator control element, therefore has 
the following method steps: 

the light sources are switched on and off 
20 successively, 

the signal of the photosensitive element which is 

detected during the successive switching on and 

off of the light sources is evaluated in order to 

generate a signal sequence, 
25 - the signal sequence which is obtained in this way 

is compared with stored signal sequences to which 

a position value has been assigned, 

when the signal sequence which is determined 
corresponds to a stored signal sequence, the 
30 associated position value is further processed as 

a setting value of a motor vehicle component. 



If all the light sources are firstly switched off and 
then briefly switched on in succession, the signal 
3 5 sequence is composed only of a single signal value 
whose position depends on the set rotary angle. If the 
operator control element has, for example, twelve light 
sources and the lightguide element is positioned over 
the third light source, the signal sequence is firstly 
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composed of the signal value "no light" twice, then of 
the signal value "light" once, and subsequently in turn 
of the signal value "no light" nine times. It is 
analogous if the light sources are all switched on, for 
5 example when the device is operating at night. The 
light sources are then successively switched off so 
that the following signal sequence is obtained in a way 
which is analogous to the above example. Firstly, the 
output signal "light" twice, as the lightguide is 

10 positioned above the third light source and only the 
first and second light sources are switched off. Then, 
as a third signal, "no light" as the light source above 
which the lightguide element is positioned is then 
switched off briefly and finally in turn the signal 

15 "light" nine times if the remaining nine light sources 
are switched off, but said light sources do not 
irradiate into the lightguide. 

In the operator control element according to the 
20 invention, the light sources can be used in particular 
both for detecting the position of the handle, as has 
been described before, and directly for illuminating 
the individual display windows. For this purpose, the 
lightguide element is to be constructed and arranged in 
25 such a way that it covers only a part of the output 
face of each light source so that the remaining part of 
the light from the light source can be used to 
illuminate the display window. The latter can also take 
place in particular by means of lightguides. 

30 

In one particular embodiment, the photosensitive 
element is arranged on a printed circuit board which is 
a component of the base body, the printed circuit board 
extending perpendicularly to the axis of the operator 
35 control element. As a result, a particularly simple 
voltage supply of the photosensitive element or a 
particularly simple connection of the photosensitive 
element to the electronic circuit is possible. 
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In one particular embodiment, the photosensitive 
element is arranged in the axis of the handle. In this 
embodiment, a single photosensitive element is 
sufficient and the light guide element can be of 
particularly simple design. 

However, the operator control element can also have a 
plurality of photosensitive elements. In particular, 
with such a configuration it is possible to reduce the 
number of necessary light sources. If, for example, two 
photosensitive elements are provided and two lightguide 
elements or two branches of a lightguide element whose 
output faces are each assigned to one of the photo- 
sensitive elements, the two input areas, spatially 
separated from one another, of the two lightguide 
elements can detect different positions of the handle . 
For example, adjacent rotary positions A, B may be 
equipped with a light source or be without one. The 
light input face of the first lightguide element is 
located in a first rotary position above the light 
source in the position A, while the light input face of 
the second lightguide is located above the position B, 
which does not contain any light source. The light 
which is input into the first lightguide is then fed to 
the first photosensitive element. In a second rotary 
position, the second lightguide element is then located 
above the position A so that light is input into the 
second lightguide element and thus into the second 
photosensitive element. In this way, it is possible to 
distinguish between the two rotary positions with just 
one light source . 

In one particular embodiment, the operator control 
element is embodied as a rotary switch. For this 
purpose, the operator control element has latching 
elements which define the individual rotary positions 
in which the light input face of the lightguide element 
is assigned to precisely one light source. The operator 
control element can be used here either as an absolute 
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position sensor or as an incremental sensor for 
determining a relative position. In the latter case, 
during the adjustment process, the direction of 
rotation and the number of increments can be determined 
5 by suitably actuating the light -emitting diodes, for 
example before the rotating process and after the 
completion of the rotating process, by correspondingly 
actuating the light sources and evaluating the photo- 
sensitive signal. 

10 

In particular, the operator control element is suitable 
as a component of an operator control unit for a motor 
vehicle air-conditioning system and for supplying a 
setting value for the control unit of the air- 

15 conditioning system. The operator control element in 
the form of an absolute position sensor can be used 
here as an air distribution actuator or as a 
temperature selector. In the latter case, in particular 
further colored light sources, such as a red and a blue 

2 0 LED, may be present, with which light sources a minimum 
and a maximum temperature value are characterized. 

The invention is explained in more detail below with 
reference to an exemplary embodiment and the drawing, 

2 5 in which: 

figure 1 shows a basic sectional view of the operator 
control element according to the invention, 

3 0 figure 2 shows a plan view of the operator control 

element . 

Figure 1 shows a sectional view of an operator control 
element according to the invention. The operator 
35 control element has a fixed base body 1. A handle 3 is 
mounted so as to be capable of rotating about the base 
body 1 about an axis 2 by means of the schematically 
illustrated bearing elements 4. A lightguide element 5, 
which is embodied here as a rod- shaped lightguide, but 
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may also be merely composed of mirrored surfaces, is 
permanently connected to the handle 2. The component of 
the base body 1 is a printed circuit board 6 on which a 
plurality of light sources 7 are arranged in a ring 
5 around the axis 2. The light source 7b is switched on 
as a single light source in the example shown. The 
light of the light source 7b is input into the light 
element 5 and guided to the photosensitive element 8 
which is also arranged on the printed circuit board 6. 

10 The photosensitive element 8 may be, in particular, a 
photodiode or a phototransistor . The photosensitive 
element 8 is arranged on the axis 2 of the handle 3. At 
the same time, the output face (not illustrated in more 
detail) of the lightguide element 5 is also arranged on 

15 the axis 2 so that, when the handle 3 rotates, the 
arrangement of the light output face of the lightguide 
element 5 with respect to the photosensitive element 8 
is always ensured. Furthermore, an electronic circuit 9 
is arranged on the printed circuit board 6. The 

20 electronic circuit 9 is electrically connected to the 
photosensitive element 8 and evaluates the signals of 
the photosensitive element 8. Furthermore, the 
electronic circuit 9 is connected to the individual 
light sources 7 and supplies actuation signals for 

25 switching the light sources 7 on and off. In the fixed 
base body 1 of the operator control element there are 
also a plurality of display windows 10 which are also 
arranged on a circular ring around the axis 2. The 
number of display windows 10 corresponds to the number 

3 0 of light sources 7. The arrangement of the lightguide 
element 5, of the light source 7b and of the display 
window 10b is such that part of the light emitted by 
the light source 7b is input into the lightguide 5 in a 
corresponding rotary position of the handle 3 . At the 

3 5 same time, part of the light of the light source 7b is 
used to illuminate the display window 10b. This can 
ensure that the display window 10b is illuminated when 
the device is operated at night. The same applies to 
the other light sources and the associated display 
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windows. However, the lightguide element 5 only ever 
inputs light from one of the light sources 7 into the 
photosensitive element 8 . 

5 Figure 2 shows a plan view of the operator control 
element with the fixed base body 1 and the handle 3. In 
the exemplary embodiment shown, twelve display windows 
10 are arranged in the form of a circular ring around 
the handle 3 in the base body 1. One of the light- 

10 emitting diodes 7 is located underneath each of the 
display windows 10. The operator control element also 
has latching elements (not illustrated) which ensure 
that only one of the twelve possible settings can be 
made. The handle 3 contains a marker 11 by means of 

15 which the current position of the operator control 
element is signaled to the user. 

The position of the operator control element according 
to the invention can then be detected as follows: the 

20 light sources 7 which are initially switched off are 
briefly switched on in succession. If, in the process, 
a change in brightness is detected by the photosensor, 
it is possible to determine which of the light sources 
has just been switched on when the detected change in 

25 brightness took place. The position of the lightguide 
element which must be located above the corresponding 
light source, and the position of the handle, are thus 
known. An input value which corresponds to this 
position can then be passed on to the control unit of 

3 0 the air-conditioning device. The control unit of the 
air-conditioning system may in particular also be 
implemented on the printed circuit board 6 in the form 
of the electronic circuit 9. In this case, the printed 
circuit board 6 is not merely a component of a single 

3 5 operator control element but, for example, of a 
complete operator control unit which also already 
contains the control circuit. 



